In this paper the cumulative average residual (CAR) methodology is used to examine the effect merger anno_uncements ~ave on the ret~rn~ earned by both the shareholders of the acquiring companies and the acquired compam~s. The results md1~ate that shareholders of the acquired companies earn significant positive abnormal returns m the ten weeks pnor to the merger announcement. On the other hand no evidence is found of positive abnormal return~ accruing t_o the shareholders of the acquiring companies. Indeed, if anything, the ~b~ormal returns are negatiuve for this group of shareholders. Finally empirical results are presented which md1cate the effect on the CAR plots of different research methods. These results indicate that different CAR plots can be obtained from the different methods. However, these differences are not sufficient to alter the overall conclusions of the study.
Introduction
Mergers and acquisitions have long played an important role in the growth of firms (Mandelker, 1974: 303) and recent years have seen increasing levels of merger activity in most developed countries. Numerous theories such as those of tax considerations, inefficient management of target companies and synergy have emerged as possible explainants of this increased merger activity. They all have one unifying thread however, namely that to be successful, mergers and acquisitions must increase the present value of the owners' interest in the firm (Hogarty, 1970: 317) .
In recent years a vast literature on the subject of mergers and acquisitions has built-up. It is not the aim of this paper to summarize all aspects of such research or indeed to comment on the significance of such research. Rather, the authors will concentrate on the effect a merger announcement has on the share prices of the participating parties. For a fuller discussion of the literature the reader is referred to Copeland & Weston (1983) .
Assessment of the effects of mergers and acquistitions on the share prices of companies engaged in merger activity has been a source of considerable controversy among financial researchers for many years. In particular, studies undertaken overseas have focused on whether capital markets are efficient with respect to merger announcements. and whether any abnormal gains accrue to shareholders of acquiring and/or acquired companies. Studies such as those of Halpern (1973) , Mandelker (1974) , Langetieg (1978) and Dodd (1980) all showed that shareholders of acquired companies enjoy significant positive abnormal gains on or before the announcement of the merger bid. Dodd (1980) and Asquith (1983) concluded that even when bids have been rejected, net shareholder gains are still positive.
The studies on acquiring firms provide conflicting evidence of the effects of mergers. Asquith (1983) and Schipper & Thompson (1983) found that positive gains are made by acquiring firms which engage in announced merger programmes and that these gains are capitalized at the announcement of such prugrammes. In studies of individual mergers, however, such as those of Halpern (1973) and Mandelker (1974) , there is no evidence of positive gains being made by shareholders of acquiring firms. Dodd ( 1980) in fact found evidence of small losses whether the merger bid is successful or not. Barnes (1984) extended this view and founds significant negative gains in the longer term.
In South Africa, little quantitative research has emerged attempting to examine merger activity on the JSE. Indeed, as Bhana (1984) noted, except for Macgregor ( 1979) , the merger and acquisitions that took place during the 1960's and 1970's passed virtually undocumented. Certainly, few if any studies have emerged which examine the effects of merger activity on the share price of both the acquiring and the target company.
In this study therefore the effect of mergers on the share price performance of South African companies listed on the Johannesburg Stock Exchange (JSE) is examined. The objective is to assess whether firstly, mergers or acquisitions are associated with any abnormal positive or negative shareholder returns and if so, how these returns are shared between the shareholders of acquiring and acquired companies; secondly, whether the JSE is efficient with respect to merger announcements. In addition the popular cumulative average residual (CAR) methodology is reviewed and three alternative models are used to obtain the CAR plots.
The following section discusses the selection of the sample and the data collection. Thereafter the methodology used in the study is described while the results are presented in the fourth section of the paper. Finally, a comparison of alternative CAR methodologies is presented and some areas for possible future research are identified.
Data collection
The JSE monthly bulletin for December, 1984 was used to identify mergers for inclusion in the study. The merger had to meet the following criteria to qualify for inclusion in the sample. 1. The effective date of the merger or acquisition had to be between November 1977 and January 1984. 2. An attempt was made to select mergers in which the acquiring company had not engaged in more than one merger or acquisition within that particular year. 3. Both the acquiring and acquired companies had to be listed on the JSE for at least two years prior to the merger or acquisition and preference was given to companies for which four years of data were available. On completion of the sample selection the date of the first public announcement of the merger was established. Thereafter the following information was collected for each company. 1. Weekly sector and market indices as well as share prices of both the acquiring and the acquired companies for the 52 weeks prior to the announcement date. 2. Weekly sector and market indices and weekly share · prices of the acquiring company for the 52 weeks subsequent to the announcement date (the acquired company having been delisted on the effective date of the merger). 3. Monthly share prices, sector and market indices for the 36 months prior to the date of the data collected under (1) above. The application of the fairly rigid selection criteria mentioned above, and the unavailability of suitable indices for a period of the study had the effect of restricting the sample to 25 mergers. These are listed in Appendix 1.
Methodology
Throughout the study all calculations were based on returns rather than on the raw price data. Thus all share S.- Afr.Tydskr. Bcdryfsl.1988,19(4) prices and indices collected were converted to returns using the following formula:
where R 1 = Return on the share/index in period t; p 1 = Price at time t; and P1_1 = Price at time t -1.
Simple linear regression was then employed to determine the relationship between the shares and their respective indices, and the market. Three models were used to manipulate the data, namely the Market Model the Industry (Halpern) Model and the 0-1 Model. Ali three models use the concept of ·r~sidual analysis' which was developed by Fama, Fisher, Jensen & Roll (1969) in a study conducted to ascertain the adjustment of stock prices to share splits.
The Market Model expressed in an expectations form can be written as:
ER,= A+ BRm
(1)
where ER,= the expected return on the share; A = the alpha (return expected when the market return is zero); B = the well-known beta coefficient which measures the volatility of the share relative to the market; and Rm = the return on the market index. Estimation of the parameters A and B is a key step in the methodology and has received much attention in the recent finance literature. The traditional approach has been to use historic data on the share price and a market index in an ordinary least squares (OLS) regression so as to obtain the best linear unbiased estimates of both A and B (a and b). This approach was followed in this paper and the estimates a and b ( of the parameters A and B) were obtained using 36 months of historic data prior to the year preceding the merger announcment. This was done to avoid any biases that might occur in the estimation procedure due to speculation and leakages of information in the year preceding the merger announcement.
Having obtained the OLS estimates of A and B, the expected returns on the share (ER) were calculated for the 52 weeks prior to and after the announcement date of the merger by substituting the actual market return in each week into equation 1. That is,
ERit =a+ bRM1
where ERit = the expected return on share i in week t; RM1 = the actual return on the market in week t; and a and bare the OLS estimates of the parameters A and B.
The JSE Actuaries Industrial Index was used as a surrogate for the market.
The abnormal return for each share was then calculated as where AR;1 = the abnormal return on share i in week t.
These residuals were then averaged across all 25 mergers for each of the 104 weeks (52 weeks prior to and 52 weeks after the merger) and cumulated to obtain the cumulative average residual (CAR) series. Mathematically: 25 ( I AR;/n) t=-52 i=t where CARk = cumulative abnormal return in week k; and n = the number of mergers examined.
This describes the basic methodology used in this study to analyse the full set of 25 mergers.
As eight of the mergers included in the sample involved the acquiring company buying out the minority interest of its subsidiary, it was decided to examine these mergers and the remammg 17 'pure' mergers independently to check for the possibility of differing performance between the two groups. Hence the entire procedure was repeated for each of these subsets.
As mentioned previously, estimation of the A and B parameters is a cause of some controversy in the finance literature, especially on thinly traded exchanges such as the JSE (Strebel, 1977) . While attempts have been made to overcome the estimation problems (e.g. Dimson, 1979) they have not always proved satisfactory. To overcome these estimation problems, Brown & Warner (1980) have suggested the use of a so-called naive or zero-based approach in which alpha is set equal to zero and beta equal to one. This obviates any estimation and in fact merely results in the abnormal return being calculated as the difference between the return on the share and the return on the market. Mathematically, this model can be expressed as follows where all symbols are as previously defined. Once the AR;, series have been determined, the same CAR methodology defined above may be used.
Finally, the industry model suggested by Halpern (1973) was used. This model allows for adjustments for both market-wide and industry-specific movements. In using this model the following two-step estimation procedure was used.
Firstly, the expected return on the index was determined as follows
where ES;, = the expected return on sector i in period t;
and C and D are the intercept and slope parameters respectively.
As before C and D were estimated (by c and d) using ordinary least squares regression. The abnormal return on the sector was then determined as
where AS;, = the abnormal return on sector j in period t; S;, = the actual return on sector j in period t; and ES;, = c + dRm, = the expected return on sector j in 149 period t given the market return Rm, in period t.
This abnormal return on the sector was then used in the full industry model to estimate the expected return on the share as follows.
where AS;, = the abnormal return on sector j (the sector in which share i is quoted on the JSE) in period t; 8 0 ,81 and 8 2 are the regression parameters; and all other symbols are as previously defined.
All of the share estimations were done on the 36 monthly returns prior the commencement of the year preceding the merger announcement. The JSE Actuaries Industrial and sector indices were used for the market and industries respectively.
Having estimated 8 0 , 8 1 and 8 2 (by b 0 , b 1 and b 2 ) the abnormal return on each security was then computed for each of the 52 weeks preceding and following the merger announcement as follows:
Once the ARit series had been established, the same CAR methodology described previously was used. Figure 1 shows the plotted CARs for the market model using all 25 mergers. Examination of this figure indicates that the CARs for the acquiring companies remain relatively stable until approximatley 20 weeks following the merger after which there appears to be a steady downward drift. This indicates that shareholders of the acquiring companies earn negative abnormal returns in the year following the merger announcements.
Results
Of particular interest are the periods immediately preceding and immediately following the merger announcement. From the CAR plot for the acquiring companies one can find no evidence of any positive abnormal returns accruing to these shareholders. Indeed, if anything, there is evidence of small negative abnormal returns to the shareholders of these companies around the announcement date. However. the negative abnormal returns around the announcement date are not large and therefore it is concluded that merger announcements. on average. have no effect on the share prices of the acquiring companies. This in turn implies that such announcements have no information content for the market. This could arise for a number of valid reasons. For example. the market as a whole might have anticipated that the acquiring companies were likely to be involved in merger activity and this would already be impounded in the price of the shares. An announcement of the particular merger would merely confirm what the market had already anticipated and hence the announcement per se. would have no informational value to the market. Alternatively. the market might not anticipate the merger. but on the announcement it may assume that it was a zero net present value decision to the acquiring company. thereby leaving the price of the shares unchanged.
As regards the acquired companies. Figure 1 indicates that the CARs have a random pattern similar to that of the acquiring companies until approximately 13 weeks prior to the announcement. Thereafter. highly S.- Afr.Tydskr.Bedryfsl.1988.19(4) significant abnormal positive returns are earned by these shareholders with the CAR plot attaining a maximum value in the week of the announcement. This indicates that the shareholders of the acquired companies earn fairly substantial abnormal returns around the time of the merger announcement. In addition. the results presented in Figure I indicate that the information regarding the merger was already available in the market for approximately 13 weeks prior to its announcement. The plotted CA Rs for the 17 ·pure· mergers are displayed in Figure 2 . The trend for the acquiring companies is similar to that displaved in Figure I . The acquired companies also display a similar trend to that shown in Figure 1 with the CAR plot indicating positive abnormal gains for at least 13 weeks prior to the merger announcement.
The results for the eight 'buyout' mergers are displayed in Figure 3 and are not markedly different to those presented in Figures 1 and 2 . The acquired companies in this group clearly achieved substantial positive abnormal returns in the eight weeks prior to the announcement although it is possible that the upward drift commenced some time before this. Also. in the case of the acquiring companies, it is possible that there is some evidence of a downward drift in the CAR plot both in the weeks preceding the week of the announcement and immediately thereafter. However. it mm,l be remembered that this last case is based on only eight observations and hence greater variability must be expected in the CAR plot. It is thus concluded that Figures 2 and 3 confirm the results obtained in Figure 1 .
It is therefore concluded that in the context of the JSE the empirical evidence indicates that shareholders of acquired companies earn abnormal returns for approximately 10 weeks prior to the announcement of the merger. On the other hand. there is no evidence of superior returns accruing to the shareholders of the acquiring companies either prior to or subsequent to the merger announcement. If anything, the abnormal returns are slightly negative for this group of shareholders around the time of the announcement. Finally, the results indicate that this group of shareholders earn negative abnormal returns during the year following the announcement.
Methodological considerations
The results presented in the previous section were based on the plots obtained using the market model methodology. This was done as this methodology has been the most popular in the finance literature. As discussed in the section on methodology, two alternative methods of obtaining the CAR plots have been proposed in the literature, namely the industry model approach and the 0-1 model approach.
In Figure 4 , the CAR plots obtained using the industry model approach and all 25 mergers are presented. (Note that all plots are done on the same scale to facilitate comparison).
As can be seen from Figure 4 the results of the industry model are similar to those obtained using the market model, the only additional effects being a slight smoothing of the lines and an emphasis of the downward drift in the (' AR plot of the acquiring companies prior to the merger announcement. This would indicate that using sector indices in conjunction with the market index does not significantly alter the interpretation of the results. This similarity can possibly be explained by the fact that the sector indices show a high degree of comovement with the market and is consistent with the absence of any significant 'industry' effects on the JSE as found by Visser & Affleck-Graves (1983) . In addition, it is interesting to note that even if industry effects were present, the cross-sectional aggregation in the market model would tend to remove any industry-specific factors provided the sample was large enough and spread across a wide cross-section of industries. In general therefore, the use of the industry model cannot be expected to significantly change the CAR plots obtained using the market model. For the sake of completion, the CAR plots for the 17 'pure' mergers and the eight 'buyout' mergers using the industry model approach are presented in Figures 7 and 8 of the 0-1 model approach. To examine this methodology the study was repeated for all 25 mergers using this model. The results are presented in Figure 5 . The CA Rs of the acquiring companies show no major trend throughout the period of the study, although there is some evidence of a downward drift commencing approximately 20 weeks after the announcement. A similar lack of trend is apparent for the acquired companies until approximately 13 weeks prior to the week of the announcement. Thereafter the returns become significantly positive indicating definite positive abnormal returns to the shareholders of the acquired companies in the period preceeding the announcement. This is exactly the same conclusion as that reached for the acquired companies using both the market model and industry model methodologies.
The CAR plots using the 0-1 model approach are presented for both the 17 'pure' mergers and the eight 'buyout' mergers in Appendix 2 (Figures 9 and 10) . The results for these two cases are essentially the same as those presented in Figure 5 for the combined samples. Once again the results for the eight 'buyout' mergers appear to show some differences but these could be due to the small sample size and the possibility of thin trading in this group of companies.
In discussing the 0-1 methodology, it is worth pointing out that this approach results in adjusting the actual return on a company by deducting the return on the market. As such, it cannot be regarded as a risk adjustment. However, it must be pointed out that the CAR plot is in fact the plot of a portfolio's performance -a portfolio of all companies in that particular sample. Both finance theory and empirical research have suggested that portfolio alphas will be close to zero while portfolio betas will be close to one. Thus, unless the constituent stocks have a very different risk profile as a group, the alpha-zero beta-one approach can be theoretically justified.
In concluding this section on methodological implications, it is interesting to illustrate that the conclusions reached using the various methodologies are in fact identical for the 52 weeks preceeding the merger a: announcement. This can be done by looking at the series of differences in the two CAR series -that is, the series
where CAR 0 . 1 is the CAR of the acquired companies in period t; a~d CARb.-, is the CAR of the acquiring companies in period t.
The series of D, for the 52 weeks prior to the announcement week are shown in Figure 6 for all three models. Figure 6 clearly demonstrates that the relative movement in the CAR of the acquired companies vis-avis that of the acquring companies is almost identical for all three methodologies. This clearly illustrates that the conclusion of the relative implications of merger announcements are identical regardless of the model used.
In general therefore, the results presented in this section indicate that the overall conclusion that shareholders of the acquired companies gain from merger activity but that shareholders of the acquiring companies do not, is unaffected by the choice of methodology. However, it is also important to stress that the three methodologies do not produce identical plots. In particular, the three methodologies produce somewhat different plots in the case of the acquiring companies. While all three do indicate some degree of negative performance in the year following the announcement this is much stronger in the case of the industry model plot than in the case of the 0-1 model. In addition, the industry model plot indicates the negative drift at a much earlier stage (from approximately 20 weeks prior to the merger announcement) than in the case of either the market model or the 0-1 model. As the industry model must (theoretically) be at least as good as the market model which in turn must be at least as good as the 0-1 model. Figure 4 should be viewed as the most appropriate diagram for examining the effects of merger activity for companies listed on the JSE. However, the results clearly indicate that use of either the market model or the 0-1 model would not greatly distort the results. Indeed, the existence of differences in the three series of plots are probably due to the samll sample size and should larger samples have been used it is likely that the differences in the results obtained using the three methodologies would have been even smaller.
Conclusion
Three significant features emerge from the empirical results presented above. Firstly, it is apparent from all the models used, that shareholders of the acquired companies experience abnormal positive returns immediately prior to the announcement date. These results are consistent with results from the NYSE (e.g. Halpern, 1973; Mandelker, 1974 and Langetieg, 1978) . In addition, the results presented in this study indicate that the gains to the acquired companies appear to have been experienced from approximately 10 weeks prior to S.- Afr.Tydskr.Bcdryfsl.1988,19(4) the announcement, whereas Mandelker (1974) and Langetieg ( 1978) observed the gains from 7 and 6 months respectively. In contrast Dodd ( 1980) using daily data, observed most of the gains accruing on the day before the announcement. The reason why the acquired companies experienced such gains on the JSE prior to the merger announcement is an issue requiring additional research. While one is tempted to conclude that insider trading or information leakages are the cause it is important to stress that this is in no way proved by the results presented above. Other rational explanations such as accurate appraisal by investment analysts and anticipation by the market cannot be ruled out.
Secondly, the study appears to indicate that shareholders of the acquiring companies do not benefit by the merger activity in the short term. This has also been observed by the researchers mentioned above. However, it should be noted that Schipper & Thompson (1983) did observe some benefit to the shareholders of acquiring companies while a downward trend in the long term in the CARs of acquiring companies has also been reported previously (Hogarty, 1970; Barnes, 1984 and Asquith, 1983) . This has been attributed to mergers, on average, being unsuccessful in the longer term. The results of this study indicate that the benefit to shareholders of the acquiring companies is unlikely to be positive and moreover, that, on average, the actual announcement of a merger has little impact on the share price of the acquiring company. Unfortunately the tests presented in this paper are not sufficiently powerful to enable a conclusion to be drawn as to why there is no impact on announcement nor as to why the subsequent returns are negative to the shareholders of the acquired companies. These are clearly areas requiring additional research.
Thirdly, the study provides some guidelines which may be useful to other researchers doing informationrelated studies on the JSE. The empirical results presented clearly indicate that the methodology used does effect the susbequent CAR plot. However, even in the case of a relatively small sample size (25) the overall conclusions are identical. Nevertheless, for researchers working with small sample sizes the results of this paper indicate that the industry model should be used to obtain the CAR plot. It is suggested therefore that more emphasis be given to this model in JSE based studies unless the sample size is large. 
